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1
PARTS WASHER

This application is a continuation of application Ser. No.
08/268.970. filed Jun. 30, 1994 now abandoned.

FIELD OF THE INVENTION

This invention relates to parts washers and, more
particularly. to fluid manifolds for tumblers used in parts
washers.

BACKGROUND OF THE INVENTION

Parts washers are known which use a cabinet in which a
rotatable tumbler is positioned. The rotatable tumbler sup-
ports parts for movement relative to a fluid spray structure
which includes spray nozzles that direct cleaning fluid
against the parts. By use of a rotating tumbler, parts sup-
ported therein are constantly repositioned during rotation of
the tumbler so that substantially the entire surface of the
parts can have cleaning fluid directed there against.

Parts washers also use rotatable turntables which use a
liguid spray structure having spray nozzles positioned both
above and below the turntable and which oscillate about an
axis that is parallel to the central access of rotation of the

turntable.

In prior parts washers utilizing a tumbler, the liquid spray
structure is stationary. Hence. to obtain coverage of the
entire envelope within which the tumbler rotates, the spray
structure must either have arms having nozzles mounted
thereon which span the length of the tumbler envelope or
employ nozzles on the arms which have a sufficiently large
spray angle Such that the entire length and height of the
tumbler envelope is reached with spray. This results in the
nozzle spray angle being relatively large thus decreasing the
impact pressure with which the cleaning fluid spray contacts
the parts to be washed in the tumbler. Lower impact pressure
reduces the effectiveness of the cleaning operation.

SUMMARY OF THE INVENTION

The present invention is specifically directed to overcom-
ing the above enumerated problems in a novel and simple
manner.

According to the invention. a parts washer is provided
having structure for supporting at least one part to be washed
and a means for mounting the supporting structure for
rotation about a first axis relative to the support therefor.
Structure is provided for delivering cleaning fluid from a
pressurized supply to against a part in the part supporting
structure with the fluid delivering structure including a
conduit having directing structure thereon for directing the
pressurized supply from the conduit in a discharge direction
that is transverse to the first axis. Structure is provided for
selectively repositioning the fluid directing structure relative
to the part supporting structure. Preferably, the parts washer
includes means for rotating the parts supporting structure.

In a preferred form, the parts washer includes structure for
reciprocatively repositioning the fluid directing means rela-
tive to the part supporting structure. The structure for
reciprocatively repositioning the fluid directing structure
includes structure for repositioning the fluid directing means
about a second axis with the first and second axes being
transverse to each other. Even more preferably, the first and
second axes are substantially perpendicular to each other.
Another feature of the invention is the provision of the
plurality of discrete flow directing structures on the conduit
spaced along the length of the first axis. Preferably, the
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plurality of discrete flow directing structures on the conduit
are spaced in a line extending transversely to the length of

the first axis.

In yet another preferred form., the flow directing structure
is an orifice in the conduit that is configured to direct fluid
from a pressurized supply in a thin stream. In still another
preferred form. the supporting structure is a generally a
elongated cylindrical tumbler having a first and a second
circular end plate and a plurality of generally flat lattice
sections extending along the length of the tumbler between

the first and second end plates to define a chamber for
containing parts to be washed with the lattice sections
including a plurality of holes therein. Preferably, the conduit
has a vertically extending tube and a plurality of horizontally
extending tubes connected to the vertical tube with the
horizontal tubes being parallel to the first axis. Even more
preferably. the flow directing structures are on the horizontal
tubes and are spaced along the length of the first axis.

In still yet another preferred form. there is an upper
horizontal tube and a lower horizontal tube with the tipper
horizontal tube being longer than the lower horizontal tube.
The reciprocatively repositioning structure reciprocates the
horizontal tubes so that at least one of the horizontal tubes
travels the entire length of the tumbler. The flow directing
structure is a plurality of nozzles on the conduit configured
to direct fluid in either a thin stream or a thin spray of fluid.
The nozzles are configured such that the spray angle is
between (° and approximately 15°.

Preferably, the repositioning structure is an arm which
extends along the second axis and includes structure for
rotating the arm such that when the arm is rotated the
repositioning structure is rotated about the second axis.

Other objects. advantages and features of the present
invention will become apparent from a consideration of the
following specification taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a parts washer having a
cabinet according to the invention;

FIG. 2 is a perspective view of the inventive parts washer
with an access door having a parts supporting turntable
thereon, the door being in an open position;

FIG. 3 is an enlarged perspective view of the inventive
parts washer with the cabinet in broken lines and the door
and the turntable removed;

FIG. 4 is an enlarged, exploded perspective view of an
independent reservoir chamber and a float assembly for
controlling various parts washer functions based on the
volume of fluid in the reservoir chamber;

FIGS. SA-5D are enlarged side elevation views of the
float assembly in four different states in relationship to

separate switches operated by the float assembly;

FIG. 6 is an enlarged side elevation view of a feed conduit
and a portion of a booster pump for delivering heated
washing fluid to a wash manifold;

FIG. 7 is a cross-sectional view of the feed conduit taken
along line 7—7 in FIG. 6. illustrating a neck-down section.
an outlet and a plate of the feed conduit;

FIG. 8 is a cross-sectional view of the feed conduit taken
along line 8—8 in FIG. 7 generally illustrating the direction
of flow through the feed conduit;

FIG. 9 is an enlarged. perspective view of a door and a
frame that can be used with the inventive parts washer in
section;
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FIG. 10 is a cross-sectional view of the door and the frame
taken along line 10—10 in FIG. 9;

FIG. 11 is a cross-sectional view of the door and the frame
taken along line 11—11 in FIG. 9;

FIG. 12 is an enlarged perspective view of a tumbler and
a wash manifold with a structure for oscillating the manifold
that can be used with the inventive parts washer;

FIG. 13A is a perspective view of nozzles having a (°
spray angle mounted on a horizontal tube of the oscillating
wash manifold;

FIG. 13B is an enlarged side elevation view partially in
section of the O° nozzle;

FIG. 14A is an enlarged perspective view of nozzies
having a 15° spray angle mounted on a horizontal tube;

FIG. 14B is an enlarged side elevation view partially in
section of the 15° nozzle;

FIG. 15 is an enlarged elevation view of a nozzle and a
diffuser in section illustrating a spray of fluid discharged
therefrom;

FIG. 16 is an enlarged perspective view of a parts sup-
porting fold-up turntable that can be used in both the
inventive parts washer and an inventive reduced footprint
parts washer;

FIG. 17 is an enlarged view of the fold-tip turntable in a
non-pivoted position illustrated in solid lines and in a
pivoted position Hlustrated in broken lines;

FIG. 18 is a perspective view of the inventive reduced
footprint parts washer having a control box and operating
mechanisms which are partially illustrated with broken
lines;

FIG. 19 is a perspective view of the inventive reduced
footprint parts washer with the cabinet partially in broken
lines and the turntable removed;

FIG. 20 is an enlarged cross-sectional view of a fluid
holding space with a settling chamber and a filter basket
taken along lines 20—20 in FIG. 18;

FIG. 21 is an enlarged front elevation view of partially in
section of the frame for the door which can be used with the
inventive parts washer;

FIG. 22 is an enlarged rear elevation view of the door
which can be used with the inventive parts washer;

FIG. 23 is an enlarged perspective view of the access
reservoir of the inventive parts washer with a cover of the
access reservoir in section and illustrating a filter box and a
feed conduit in broken lines; and

FIG. 24 is a cross-sectional view of the access reservoir
showing the filter box, the feed conduit, a rinse heat
exchanger and the removable cover for the access reservoir
taken along line 24—24 in FIG. 23.

DETAILED DESCRIPTION OF DRAWINGS

The following is a specific description of the features and
operation of one design of a parts washer having coordinated

subsystems separately described herein. The parts washer is
shown generally in FIGS. 1—3 and has a cabinet, indicated

generally at 10. The cabinet 10 defines an internal space 12
which is generally divided by a false fioor 14 into a parts
washing chamber 16 and a fluid holding space 18 with a
portion thereof retaining cleaning fluid 20 (FIG. 15).

A portion of the fluid holding space 18 extends forwardly
beyond the parts washing chamber 16 in the form of an
access reservoir 22 outside the internal space 12. A heat
source 24 is utilized to heat cleaning fluid 20 in the fluid
holding space 18. The heat source 24 can generate heat to
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heat the cleaning fluid 20 in a variety of different manners
such as by gas heat, electrical heat, or steam heat.

The cabinet 10 has an opening 26 therein for accessing the
internal space 12. The opening 26 is disposed above the fluid
holding space 18. Ahinged door 28 is mounted to the cabinet
10 for closing the opening 26 during operation of the parts
washer.

A pump system 30 is utilized to provide pressurized
heated fluid 20 to a wash manifold 32. The wash manifold
32 has several nozzles 34 mounted thereon which direct
pressurized, heated cleaning fluid at parts in the washing
chamber 16. Parts are generally supported in the washing
chamber 16 by either a turntable 36 or a tumbler 38 (FIG.
12) that can be mounted to an inside surface 49 of the door
28.

Water is supplied to the cabinet 10 from a fresh water
source (not shown). The water is either supplied directly to
the fluid holding space 18 or to a rinse manifold 42. Cleaning
agents can be added to the water in the fluid holding space
18 through the access reservoir 22.

To operate the parts washer, the heat source 24 and the
wash and rinse times are manually preset at a control box 44.
The control box 44 has manual eontrols for automatically
controlling the temperature of the cleaning fluid 20 and the
duration of the wash and rinse cycles.

Initially, the fluid holding space 18 is filled with water
from a fresh water source to a set point in the fluid holding
space 18. Appropriate chemicals can then be added to the
access reservoir 22 as previously described. The heat source
24 includes a duct 46 having heated air flowing therethrough
and transfers heat to the fluid 20 in the fluid holding space
18. A flue pipe 48 is provided for exhausting combustion
gases in the duct 46.

The pump system 30 is activated to take cleaning fluid 20
from the fluid holding space 18 and provide high pressure
heated cleaning fluid to the wash manifold 32. The washing
manifold 32 is oscillated in a reciprocating path of less than
360 degrees around an axis 35 by a means for selectively
repositioning 37. The means for selectively repositioning 37
may be a drive means connected to a rod and link mecha-
nism with the rod connected to the washing manifold 32.
The nozzles 34 on the wash manifold 32 direct the pressur-
ized cleaning fluid to against parts supported on the turntable
36 or the tumbler 38, both of which are capable of rotating
in the washing chamber 16 to ensure thorough cleaning of
the parts. The cleaning fluid 20 returns to the fluid holding
space 18 after impacting against the parts through a perfo-
rate section 50 of the false floor 14.

The cabinet 10 can be provided with a steam exhaust 52
such that low pressure steam, produced during the wash
cycle by operation of the heat source 24 and the pump 30 and
the wash manifold system 32, can be discharged from the
internal space 12, thereby lowering the volume of the water
portion of the cleaning fluid 20 in the fluid holding space 18.

After a wash cycle, the rinse system is started to remove

residue remaining on the parts after a wash cycle. The length
of a rinse cycle can be set based on the concentration of

cleaning agents in the cleaning fluid 20 so that the set rinse
time increases with higher concentrations of cleaning agents
in the cleaning fluid 20. The rinse system gets its supply of
fluid from a fresh water source so that operation of the rinse
system adds fluid to the fluid holding space 18 as described

below.

During arinse cycle. the fresh water source supplies water
to a rinse heat exchanger 56 in the fluid holding space 18
such that the heated fluid can transfer heat to the water in the
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rinse heat exchanger 56. Heated water from the rinse heat
exchanger 56 is supplied to the rinse manifold 42 having
nozzles 58 thereon for directing rinse water to against the
parts in the washing chamber 16. Rinse water returns to the
- fluid holding space 18 through the perforate section 50 of the
false floor 14 in the same manner as the pressurized heated
fluid 20, thereby increasing the volume of cleaning fluid 20
in the fluid holding space 18. The wash and rinse cycles can
be repeated. if desired.

The following is a detailed description of various sub-
systems of the parts washer described above. While the
subsystems described below can be utilized with the parts
washer described above. they can also be utilized with parts
washers of other designs as one skilled in the art will
appreciate.

Fluid Level Control System

Referring to FIG. 4 and SA the parts washer is provided
with sensing means in the form of a float assembly 60. The
float assembly 60 includes a ball float 62 attached to a
weighted float rod 64 and having an enlarged torpedo-
shaped actuating element 66 mounted on the rod 64 at a
location spaced above the ball float 62. The actuating
element 66 has a central cylindrical section 68 which blends
into upper and lower tapered sections 70 and 72, respec-
tively.

The ball float 62 rises and falls as the volume of cleaning
fluid 20 in the fluid holding space 18 varies. The actuating
element 66 acts as a counterbalance to the ball float 62 so
that the float assembly 60 can accurately measure the
volume of cleaning fluid 20 in the fluid holding space 18
even when the cleaning fluid 20 is heavily contaminated
with grit, sludge and the like, such as after several wash and

rinse cycles.

The float assembly 60 is further provided with upper and
lower switches 74 and 76. respectively. positioned on either
side of the rod 64. The switches 74, 76 cach include a
resilient trigger member 78. 80, respectively, extending
towards the rod 64 with the members each having a circular
element 82 and 84, respectively, which is biased by the
member into slidable engagement with either the rod 64 or
the actuating eclement 66, depending on the volume of
cleaning fluid 20 in the fluid holding space 18.

An independent reservoir chamber 86 is provided in fluid
communication with the fluid holding space 18. An inverted
T-shaped slot 88 is defined in the cabinet 10 through which
cleaning fluid 20 can gain access to the independent reser-
voir chamber 86. The independent reservoir chamber 86 has
a sloped bottom surface 90 such that grit, sludge and the like
in the cleaning fluid 20 will tend to slide down out of the
independent reservoir chamber 86, through the lower por-
tion of the inverted T-slot 88 and back into the fluid holding
space 18 to avoid build-up of such contaminants on the float
assembly components as may inhibit an accurate reading of
the cleaning fluid volume in the fluid holding space 18. The
upper portion of the inverted T-slot 88 allows floating oils,
scum and the like to float out of the reservior chamber 86.
The inverted T-slot 88 is provided with a small cross-
sectional area to inhibit the formation of waves in the
independent reservoir chamber 86 thereby diminishing the
response of the switches 74 and 76 to wave action in the fluid

holding space 18.

The use of the torpedo-shaped actuating element 66 with
only two switches 74, 76. allows four different fluid level
indicating positions to be obtained. These four positions
result from four different predetermined fluid volumes or
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banks of fluid in the fluid holding space 18. Operation of the
parts washer using the float assembly 60 will now be

described with reference to FIGS. S§A-SD.

In FIG. 5A. a “low—Ilow” position is illustrated with both
switches 74, 76 in the open position. The float assembly
senses the “low—low” position when the upper switch
member 78 is in contact with the rod 64 or has just contacted
the upper tapered section 70 and therefore is still in the open
position. In the “low—Ilow” position, the lower switch
member 80 is in contact with the rod 64 and therefore is
likewise in the open position.

The “low—Ilow” position occurs before the parts washer
is started and the fluid holding space 18 is empty or during
operation of the parts washer when during the wash cycle,
the steam exhaust 52 has pulled out a large amount of low
vapor steam from the internal space 12 of the cabinet 19.

When the float assembly 60 senses that the volume of
cleaning fluid 20 is in the “low—Ilow” position, the fioat
assembly 60, through the switches 74 and 76. will disable
the heat source 24 and the pumping system 30. In the
“low—Ilow” position, the fluid volume in the fluid holding
space 18 is insufficient to keep the pump inlets 112, 114 and
the rinse heat exchanger 56 submerged in cleaning fluid 20.
The float assembly 60 thus prevents the pump system 30
from intaking air as opposed to cleaning fluid 20, and thus
protects the rinse heat exchanger 56 from burn-out.

Likewise, in the “low—low” position, the float assembly
60 through the switches 74. 76 automatically causes a
water-fill supply line 92 to supply water to the fluid holding
space 18. Referring to FIG. 3, the water-fill supply line 92
is connected to a spout 94 mounted in the cabinet 10 and to
a fresh water source (not shown) to provide water-fill to the
fluid holding space 18 by activating and opening a solenoid
valve 96 for the water-fill supply line 92. In the “low—low”
position. the float assembly 60 will also enable operation of
the rinse manifold 42 through a separate rinse water supply
line 98. The rinse water supply line 98 receives water from
the fresh water source after it has been pressurized through
a rinse pump 100 to thereby provide pressurized water to the
rinse heat exchanger 56. In the “low—low” position, a
separate solenoid valve 102 for the pressurized rinse supply
line 98 is activated to an open position.

A minimum safe operating condition exists when the rinse
heat exchanger S6 and the pump inlets 112, 114 are fully
submerged in cleaning fluid 20 in the fluid holding space 18.
This is the “low” position and is sensed by the float assembly
60 when the upper switch member 78 has traversed the
upper tapered section 70 sufficiently that the upper switch 74
is in the closed position and the lower switch member 80 is
in contact with the rod 64 or has just contacted the upper
tapered section 70 so that the lower switch 76 is still in the
open position, as shown in FIG. 3B.

When the float assembly 60 senses that the volume of
cleaning fluid 20 is in the “low” position, the float assembly
switches 74 and 76 enable operation of the heat source 24,
the pump system 30, and the rinse manifold 42. Likewise,
when either the pump system 30 or rinse manifold 42 is not
operating in a cleaning cycle. the solenoid valve 96 for the
water-fill supply line 92 is activated to an open position so
that fresh water is provided to the cleaning fluid holding
space 18, thereby increasing the volume of cleaning fluid 20
in the cleaning fluid holding space 18.

The water-fill supply line 92 will supply water to the
holding space 18 until the volume of fluid 20 in the fluid
holding space 18 reaches a “set point” position. At the *set
point” position, both switches 74, 76 are in a closed position
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so that both switch members 78 and 80 will be in contact
with the torpedo-shaped actuating element 66. The upper
switch member 78 will have progressed to a point further

down along the actuating element 66 than its position during
the “low” position on the actuating element 66 and the lower

switch member 80 will now be in engagement with the upper
tapered section 7@ of the actuating member 66 and will have
traversed the upper tapered section 70 sufficiently so that the
lower switch 76 is in a closed position, as shown in FIG. SC.

When the volume of cleaning fluid 20 in the fluid holding
space 18 is at the “set point” position, the float assembly
switches 74 and 76 act to automatically shut down the
water-fill supply line 92 by closing the associated solenoid

valve 96. The rinse supply line 98 is enabled so that the
associated solenoid valve 102 can be open thus allowing
operation of the rinse manifold 42 above the *“set point”
position. In addition. both the heat source 24 and the pump
system 30 can operate at and above the *set point.”

When the rinse manifold 42 is operated above the “‘set
point”, the fluid volume in the fluid holding space 18
increases. The maximum fluid volume elevates the float

assembly 60 to a “high” position, shown in FIG. 5D. In the

“high” position., the upper switch member 78 is either
contacting the lower tapered section 72 of the actuating
element 66 at a point just before it reaches the rod 64 or is

contacting the rod 64 and is in the open position. The lower
switch member 88 is in the closed position and is in contact

with the central cylindrical section 68 of the actuating
clement 66.

In the “high” position, the float assembly switches 74 and
76 will close both solenoid valves 96 and 102 for the
water-fill supply line 92 and the rinse water supply line 98,
respectively, such that the volume of fluid 20 in the fluid
holding space 18 cannot be increased unless malfunctioning
occurs. In the “high” position. the float assembly switches
74 and 76 enable operation of both the heat source 24 and
the pump system 30 such that the steam exhaust 52 will
remove low pressure steam from the cabinet internal space
12 to thus lower the volume of fluid 20 in the fluid holding
space 18. Likewise, when the float assembly 60 senses a
“high” position, the switches 74 and 76 can be designed to
activate a light or alarm to indicate that a maximum solution
level in the fluid holding space 18 has been reached.

Hence, through use of the float assembly 60 described
above, four different system states can be realized based on

different, predetermined fluid volumes or banks, so that in
each state various fluid control mechanisms are either
activated/enabled or deactivated/disabled as previously
described. At a first predetermined volume (first state), the
level of fluid 20 in the fluid holding space 18 is at or above
the “high” position. At a second predetermined volume
(second state). the level of fluid 20 in the fluid holding space
18 can be at zero volume as at start-up of the parts washer.
or during operation, between the “low—low” position and
the “low” position. At a third predetermined volume (third
state), known as the ‘‘rinse bank”, the level of fluid 20 in the
fluid holding space 18 is between the “set point” position
and the ‘“high” position. At a fourth predetermined volume
(fourth state). the level of fluid 20 in the fluid holding space

18 is between the “low” position and the **set point” posi-
ton.

The float assembly 60 accounts for a predetermined
operation of the parts washer in the four different states
therefor. In the first state, an overfill condition can be
detected so that fluid operating mechanisms, i.e., the water-
fill supply line 92 and rinse manifold 42, which increase the
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volume of fluid 2@ in the fluid holding space 18, are
deactivated. In the second state, the float assembly 60 can
sense dangerously low fluid conditions during operation of
the parts washer and thereby disable those mechanisms

which tend to dissipate fluid 20 in the fluid holding space 18.
i.e.. the heat source 24 and the pump system 30. thereby
protecting the pump inlets 112, 114 and rinse heat exchanger
56 as previously described.

Third and fourth predetermined volumes are also isolated.
When the float assembly 60 scnses that the level of fluid 20
in the fluid holding space 18 is in the third predetermined
volume (third state) or the “rinse bank™. the float assembly
60 allows all the cleaning mechanisms. 1.€.. the pump system
30 for the wash cycle and the rinse manifold 42 for the rinse
cycle, and the heat source 24 to operate. but deactivates the
water-fill supply line 92. In this manner, longer rinse cycles
can be obtained than heretofore possible when the water
level worked only to a single “set point.” With the float
assembly described above, because the water-fill supply line
92 operates to fill the fluid holding space 18 only to the “set
point”, the provision of a “rinse bank™ allows accumulation
of rinse water to build up the ‘rinse bank™ past the “‘set
point,” thereby providing longer rinse cycles. In other
words, when the fluid 20 in the fluid holding space 18 is
dissipated due to drag-off when removing parts from the
cabinet 10. wash cycle operation utilizing steam exhaust. or
simple evaporation as when the parts washer is left with
heated fluid in the fluid holding space 18 between cleaning
cycles. there is then more space available for the accumu-
lation of additional rinse water resulting in longer available
rinse cycle times. Unlike prior systems, the rinse water can
now be built up into a “rinse bank” which is over the “set
point.”

In the fourth state, the float assembly 60 accounts for
normal operation of all the fluid control mechanisms. When
the parts washer is not in a cleaning cycle, such as through
operation of the wash and rinse cycles, the water-fill supply
line 92 causes water to fill to the *“'set point.”

NPSH Reducing System

Referring to FIGS. 2 and 3. means for pressurizing fluid
and for delivering pressurized fluid to against a part to be
washed is shown in the form of the pump system 3 and the
wash manifold 32 and nozzles 34 thereon. The pump system
30 utilizes a main high pressure wash pump 104 and a
booster pump 106 each driven by associated motors 108,
110, respectively. The use of the booster pump 106 is

optional but further assists in reducing the NPSH (Net
position section Head) required to prevent the heated clean-

ing fluid 26 from converting to vapor at an inlet 112 to the
main pump 104 as more fully described herein. The follow-
ing description assumes use of a dual-pump system 30 while
noting that only the main wash pump 104 may be utilized.

The main pump 104 and the booster pump 106 each have
inlets 112 and 114 respectively (FIG. 6) which are located
near the bottom of the fluid holding space or reservoir 18 and
are therefore normally immersed in cleaning fluid 20.

Hence, the fiuid pressure head at the pump inlets 112 and 114
will vary as the depth of the fluid 20 in the reservoir 18

changes.

As previously described, means for heating the fluid 20 in
the reservoir 18 includes the heat source 24 including the
duct 46. The fluid 20 in the reservoir 18 boils at a first
temperature which is approximately 212° F. when the fluid
20 is water. The heat source 24 heats the fluid 20 to a
temperature near the boiling temperature of the fluid 20 so
that the fluid 20 is hot but not boiling.
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Because the fluid 20 is near boiling. any reduction in
pressure such as at the booster pump inlet 114 can cause
boiling. producing undesirable air bubbles at the booster
pump inlet 114. This reduction in pressure at the booster
pump inlet 114, or at the wash pump inlet 112 when a
booster pump 106 is not used. to a pressure at or below the
fluid vapor pressure, causes cavitation in the pump system
30 leading to decreased efficiency and/or equipment failure.

To avoid increasing the height of the parts washer to
provide the necessary NPSH for operation of the pump
system 30 by increasing the fluid pressure head over the fluid
vapor pressure at the wash pump inlet 112, means are
provided for increasing the fluid pressure at the pump inlet
112 without changing the fluid depth at the inlet 112. This
means can take the form of a feed conduit 116 (FIG. 6) used
in conjunction with the previously described booster pump
106 in a dual-pump system 30 or just the feed conduit tube
116 when a booster pump 106 is not used. When the booster
pump 106 is not employed, the feed conduit 116 is used with
the main wash pump 104 in a similar fashion to its use with
the booster pump 106 described below.

FIGS. 6-8 more clearly show the construction of the feed
conduit 116 which can be used in conjunction with the
booster pump 106 to reduce the NPSH required for the pump
system 30.

The feed conduit 116 has an inlet 118 for fluid 20 from the
reservoir 18. The feed conduit 116. and specifically the inlet
118 therefor extends into a filter box 119 located in the
access reservoir 22 (FIGS. 23 and 24). The feed conduit 116
includes an upper wall 120 defining a hole 122 which acts
as an outlet 124 for fluid 20 travelling through the conduit
116 to the booster pump inlet 114.

The feed conduit 116 has a neck-section 126 leading to a
neck-down section 128 which further leads to the conduit
outlet 124. The neck section 126 includes paraliel side wall
127. The neck-down section 128 includes side walls 129
which taper towards each other and meet near the outlet 124.
The parallel side walls 127 and the tapering side walls 129
are connected to the upper wall 120. The walls 120, 127 and
129 all can be formed integrally with each other. The booster
pump 106 is mounted on the upper wall 120 of the feed
conduit 116 so that the booster pump inlet 114 is in com-
munication with the feed conduit outlet 124. Fluid 20 from
the reservoir 18 enters the feed conduit inlet 118 due to
suction forces created by operation of the pump system 30
and develops a velocity momentum head in the neck-section
126. The neck-down section 128 increases the velocity in the
conduit 116 thereby increasing the velocity head of the fluid
20 as it approaches and leaves the conduit outlet 124 and
enters the booster pump inlet 114. The booster pump 106 can
then provide fluid 20 to the inlet 112 of the main wash pump
104 at a pressure greater than the vapor pressure of fluid 20
at the wash pump inlet 112 allowing high-speed operation of

the wash pump 104 without fear of cavitation caused by
suction forces at the inlet 112 thereof.

The construction of the conduit 116 in conjunction with
the suction forces generated by the pump system 30 can tend
to cause vortex flow near the conduit outlet 124 and booster
pump inlet 114. Means are provided to prevent the conduit
116 from creating such vortex flow in the form of a plate 130
positioned in the conduit 116 near the outlet 124 thereof, as
best seen in FIG. 7. The plate 130 is positioned such that any
vortex flow that forms near the conduit outlet 124 is dis-
rupted and thereby eliminated before exiting the conduit
116. This further assists in ecliminating cavitation in the
pump system 30. More specifically, the plate 130 extends
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upwardly towards the conduit outlet 124 between the side
walls 129 and is perpendicular to the upper wall 120. Any
vortex which forms in the conduit 116 will have its central
axis extending through the center of the hole 122 which will
be perpendicular to the upper wall 120. Hence, by utilizing
the plate 130 which extends in the same general direction as
the central axis of potential vortex flow in the conduit 116.
such vortex flow is eliminated.

The use of the feed conduit 116 in conjunction with the
booster pump 106 enables the fluid 20 used for the wash
cycle to be kept at near its boiling point at lower fluid depths
without converting to vapor at the inlet 112 of the main wash
pump 104. The use of a booster pump 106 further assists in
maintaining the fluid 20 at a high temperature while allow-
ing high speed operation of the main high pressure wash
pump 104. The high temperature fluid 20 is desirable as it
provides for more effective cleaning of parts to be washed.

Cabinet Sealing System

Referring now to FIGS. 9-11. a novel door 132 and frame
134 combination for the cabinet opening 26 is illustrated.
The door or closure element 132 is mounted to the cabinet
10 generally above the fluid holding space 18, as shown in
FIG. 2. The cabinet opening 26 provides access to the
internal or interior space 12 of the cabinet 10 when the door
132 is open. When the door 132 is closed with parts in the
washing chamber 16 to be washed, the door 132 effectively
scals the opening 26 during the cleaning cycle so that less
energy is required to keep the fluid 20 heated in the fluid
holding space 18. An effective seal also allows the amount
of steam or vapor exhausted from the cabinet 10 by the
steam exhaust 52 to be accurately controlled which assists

operation of the fluid level control system previously
described.

The door 132 includes means thereon for cooperating
with the cabinet 10 to define a controlled flow path for a
pressurized fluid such as cleaning fluid/liquid 20 or vapor
entrained during the cleaning cycle in the cabinet interior
space 12 during the cleaning cycle. The cooperating means
includes at least one flange 136 on either the door 132 or the
cabinet 10 which causes the liquid 20 or vapor to change
direction as it traverses the controlled flow path thereby at
least partially preventing escape of the liquid 20 or vapor
from the cabinet 10. The flange 136 can include a transverse
leg 138 attached thereto which intercepts the flow of either
liquid 20 or vapor traversing the controlled flow path
thereby creating eddies of flow in the controlled fiow path
such as are characteristic of turbulent flow.

The use of the transverse leg 138 on the flange 136 further
ensures that only negligible amounts of liquid 20 and vapor
can escape from the cabinet.

Preferably both the door 132 and the cabinet 1¢ are
provided with multiple flanges 136 which cooperate to

define at least a portion of the controlled flow path. Refer-
ring to FIG. 9, the door 132 is provided with a border arca

140 which has an inner flange 142 and an outer flange 144
attached thereto. The cabinet 10 has a frame 134 mounted to
the cabinet 10 around the opening 26 thereof. The frame 134
has three flanges, an inner flange 146, a middle flange 148
and an outer flange 150 extending towards the exterior of the
cabinet 10 such that when the door 132 is closed. the door
border area 140 will be facing the cabinet frame 134.

In the closed position, the door inner and outer flanges
142 and 144 will extend towards the cabinet frame 134 and
will be spaced therefrom, and the cabinet frame flanges 146.
148 and 150 will extend towards the door border area 140
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and will be spaced therefrom. Generally, when the door 132
is closed. the spacing is close enough between the flanges

136 and border arca 140 or frame 134 such that liquid 20 in
the internal space 12 that gets into the controlled flow path
will at least partially seal the spaces through the surface
tension forces of the liquid which tend to create a capillary
action between the flanges 136 and one of the door border
area 140 and the frame 134. This capillary action will
substantially block passage of vapor through the controlled
flow path as generally the vapor pressure generated in the
cabinet 10 during the cleaning cycle will not be sufficient to
overcome this capillary force. Also, vapor contacting the
surfaces 152 of the flanges 136 in the controlled flow path
will tend to condense on the surfaces 152 with such con-

densate also adding to the liquid 20 which helps produce the
previously-described seal.

As best seen in FIG. 190, the spaces include a first space
154 formed by the frame inner flange 146 and the door

border area 140 with the first space 154 being proximate the
interior space 12. Second and fourth spaces 156 and 158
respectively. are formed in the controlled flow path by door
inner and outer flanges 142 and 144, respectively. and the

frame 134. The second space 156 defines a channel 160 due
to the provision of a transverse leg 162 on the door inner

flange 142 the leg 162 extending generally parallel to the
frame 134. A third space 164 is formed in the controlled flow

path by the middle frame flange 148 and the door border area
140. A fifth space 166 is defined by a transverse leg 168 of

the outer frame flange 150 and an outer edge 169 of the door
132. The spaces progress sequentially from the first space
154 proximate to the interior space 12 to the fifth space 166
distal from the interior space 12 with the first and fifth spaces
154 and 166 being the inlet 170 and outlet 172 for the

controlled flow path.

Likewise, the flanges 136, the frame 134 and the door
border area 140 cooperate to define a series of chambers
which. similar to the spaces. progress from a first chamber
174 proximate the internal space 12 to a fourth chamber 176

distal from the interior space 12. The first chamber 174 is 1n
communication with the interior space 12 through the first

space 154 and is in communication with a second chamber
178 through the second space 156. The second chamber 178

can communicate with a third chamber 180 through the third
space 164 and the third chamber 180 communicates with the
fourth chamber 176 through the fourth space 158.

Finally, the fourth chamber 176 can communicate with the
exterior of the cabinet 10 through the fifth space 166. Thus.
the provision of the chambers creates an extensive labyrinth
controlled flow path through which liquid 20 and vapor must
travel before reaching the exterior of the cabinet 10. Thus.
any liquid 20 or vapor that flows through the first chamber
174 will have to overcome the capillary forces present in the
first and second spaces 154 and 156. Even if some liquid 20
or vapor escapes the first chamber 174 and progresses to the
second chamber 178, the liquid 20 or vapor will tend to be
sealed in the second chamber 178 as the liguid 20 or vapor
contacts the surfaces 152 in the second chamber 178 and
loses the energy. and therefore the pressure, required to
overcome the capillary forces existing at the third space 164.
Likewise, the provision of third and fourth chambers 180
and 176, respectively, will further decrease the likelihood of
any significant amount of liquid 20 or vapor escaping from
the cabinet 10. Fluid 20 that has progressed through the
controlled flow path to the fourth chamber 176 will most
likely be in liquid form and as such will tend to flow down
into the fluid holding space 18.

The door 132 has a top section 184 and a bottom section
186 (FIGS. 9-11 and 22). Normally, the flanges 136 are all
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attached to the frame 134 and the door border arca 140 to be
at right angles to the vertical extent of the frame 134 and the
door border arca 140. However, at the top and bottom
sections 184 and 186. the door inner flange 142 has a surface
188 which is connected to the door border area 140 such that
the surface 188 is angled downwardly towards the reservoir
18. as seen in FIG. 11. This orientation of the door inner
flange surface 188 at the door top and bottom sections 184
and 186 allows the force of gravity to direct any liquid
accumulated on the surface 188 towards the interior 12 of
the cabinet 10.

The door 132 and frame 134 and their associated flanges
136 can be made from any metallic-type or non-resilient
material. such as steel. and through the use of a controlled
flow path which causes liquid 20 or vapor to change direc-
tions as it traverses the controlled flow path, provide an
effective seal which can be obtained without use of elasto-
meric gaskets and contacting parts subject to wear.
Furthermore, the previously described spaces defined in the
controlled flow path provide the fabricator greater manufac-
turing tolerances than available with those doors using
contacting parts and compression seals.

Oscillating Tumbler Manifold System

FIG. 12 illustrates the oscillating tumbler manifold sys-

tem 190. The oscillating tumbler manifold system 190
includes means for supporting parts to be washed which

preferably is in the form of the tumbler 38. The tumbler 38
generally has a cylindrical shape including two circular end
plates 192 and 194. Extending between the plates 192 and
194, are a plurality of generally flat lattice sections 196
having holes 198 therein. The plates 192 and 194 and the
lattice sections 196 define a chamber 200 for containing
parts to be washed. The holes 198 are of sufficient size so
that cleaning fluid 20 directed against the tumbler 38 can
wash the parts in the chamber 200.

The tumbler 38 is mounted to a structure 202 which can
be connected to the door 28 of the parts washer such that
when the door 28 is open, the tumbler 38 is exterior of the
cabinet 10 and when the door 28 is closed, the tumbler 38

is in the washing chamber 16.

The tumbler 38 is supported by the support structure 202
such that the tumbler 38 can be rotated about a first axis 204
by a drive means (not shown) connected to rollers 206 and
208. The first axis 204 extends through the centers of the

circular end plates 192 and 194.

Means are provided for delivering cleaning fluid 20 from
a pressurized supply to against a part in the chamber 209 of
the tumbler 38 in the form of the previously described pump
system 30 in conjunction with a modified wash manifold
210. The modified wash manifold 210 consists of a conduit
212, drive mean 230 and drive means connector 228. The
conduit 212 which receives pressurized fluid 20 from the
pump system 30 with the conduit 212 including fluid direct-
ing means in the form of nozzles 214 on the conduit 212.

The nozzles 214 direct pressurized cleaning fluid 20 in a

discharge direction that is transverse to the first axis 204.

The conduit 212 has a fixed first section 216 which
extends parallel to the first axis 204 and is rotatively
coupled, as by a swivel 218, to a second section 220 which
forms a T-shaped frame to support horizontal tubes 222 and
224 thereon. The second section 220 has a vertical tube 226
forming the central leg of the “T”. Both horizontal extending
tubes 222 and 224 have the nozzles 214 mounted thereon
which are in fluid communication with the conduit 212. The
second section 220 also includes a portion 228 of the upper
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crossbar of the “T” which extends through the cabinet 19 to
a drive means 230 for causing oscillation of the second
section 220 about a second axis 232 transverse to the first

axis 204.

As the second section 220. is oscillated about the second
axis 232. the nozzles 214 mounted on the upper and lower
horizontal tubes 222 and 224 are repositioned with respect
to the tumbler 38 thus providing a greater variety of posi-
tions from which the nozzles 214 can direct cleaning fluid 20
against the tumbler lattice sections 196, and thus parts in the
tumbler chamber 200. The drive means 230 operates to
oscillate the second section 220 reciprocatively so that the
vertical tube 226 along with the horizontal tubes 222 and

224 and their associated nozzles 214 oscillate along the
length of the tambler 38. In this manner, the lower horizontal

tube 224 can have a length which is less than the length of
the upper horizontal tube 222 with the nozzles 214 thereon
still providing fluid 20 coverage to the entire envelope of the
tumbler 38 from one end plate 192 to the other 194, as
shown in the ghost position illustrated in FIG. 12. Likewise,
by oscillating the manifold 210, the nozzle spray angle can
be reduced so that the angle no longer need be such as to
provide coverage to the entire tumbler envelope from a
stationary position. Hence, the reduced spray angle can be
such that the fluid 20 exiting the nozzles 214 can be either
in a thin stream or a thin spray of fluid as described below.

The nozzle spray angle is defined as the angle between an
axis 234 of the nozzle and an outer edge 236 of the spray as
illustrated in FIG. 14B wherein the angle is shown to be 15°.
Because the wash manifold 210 is oscillating about the
second axis 232 perpendicular to the first axis 204, the
nozzles 214 used on the upper horizontal tube 222 can be
reduced to 15° nozzles 238 which discharge a thin spray of
fluid therefrom as shown in FIG. 14 A, while the nozzles 214
on the lower horizontal tube 224 can be reduced even further
to 0° nozzles 240 which discharge a thin stream of fluid
therefrom as shown in FIG. 13A, and still cover the entire
envelope of the tumbler 38. These reduced angle spray
nozzles direct cleaning fluid 20 at parts with greater impact
pressure over larger angled nozzles used with stationary
manifolds resulting in more effective part cleaning.

Temperature/Pressure Equalization System

Referring to FIGS. 3. 23. and 24 the cabinet 10 1s shown
in outline form for a view of various components of the parts
washer, including the temperature/pressure equalization sys-
fem.

As previously described, the internal space 12 of the
cabinet is divided by the false floor 14 into the parts washing
chamber 16 and a portion of the fluid holding space 18,
designated as an internal fluid holding space 242, as seen 1n
FIG. 23. The remaining portion of the fluid holding space 18
is exterior of the internal space in the form of the access
reservoir 22. The cabinet 10 has a wall 244 which defines the
opening 26 for the door 28 and a second opening 246 leading
to the access reservoir 22. The access reservorr 22 has a top
opening 248 through which cleaning agents can be added to
cleaning fluid 20 and various other servicing tasks can be
performed as necessary on the parts washer. The access
reservoir top opening 248 can be closed by a removable
cover 250,

The internal space 12 of the cabinet 10 contains a first
fluid 20 and a second fluid. The second fluid is an incom-
pressible fluid, such as the cleaning fluid 20 in the fluid
holding space 18, while the first fluid is a compressible fluid,
such as air.
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The internal fluid holding space 242 contains a first means
for heating the cleaning fluid in the form of the heat source
24 which is submerged in cleaning fluid 20 (FIGS. 3). The
heat source 24 heats the cleaning fluid 20 so that it is at a
raised temperature versus the air in the internal space 12
before the cleaning cycle begins. The false floor 14 also

contributes to the temperature differential between the air
and heated cleaning fluid 20 by insulating the heated clean-
ing fluid 20 in the fluid holding space 18 from the air that

occupies the washing chamber 16.

Second means are provided for directing heated cleaning
fluid 20 from the fluid holding space 18 to against parts in
the washing chamber 16 which can take the form of the
previously described pump system 30 and wash manifold
32. The pump system 30 includes the high pressure. high
speed wash pump 104 which supplies pressurized heated
cleaning fiuid 20 to the wash manifold 32. The wash pump
104 can supply fluid 20 to the wash manifold 32 at a pressure
of approximately 200 p.s.i. and at a rate of approximately
350 gallons per minute. The wash pump 104 can be rated as
high as 400 p.s.i. and 550 gallons per minute.

Once the cleaning cycle is initiated. the wash pump 104
begins to operate so that an initial burst of heated cleaning
fluid 20 discharged into the internal space 12 from the
nozzles 34 of the wash manifold 32 causing a sudden
increase in the temperature of the relatively cool air in the
internal space 12. This temperature increase causes a rapid
expansion of the air in the internal space 12 thereby pro-
ducing a water-hammer effect in the cabinet by creating
pressure waves in the cleaning fluid 20 which may force
cleaning fluid 20 out of the second opening 246 leading to
the access reservoir 22 and into the access reservoir 22
which generally will be substantially filled with cleaning
fluid 20 already. This water-hammer effect can potentially be
damaging to equipment in the cabinet 190, or to the cabinet
10 itself. Likewise, the force with which the expanded air
expels cleaning fluid 20 into the access reservoir 22 can be
great enough to cause a significant volume of cleaning fluid.
in the range of about 25 to 50 gallons, to burst out of the
access reservoir 22 even with the removable cover 250
thereon. This water-hammer effect is great enough to lift the
removable cover 250, which is generally a thick steel cover
and can weigh approximately 45 pounds, so that a large
volume of cleaning fluid 20 is discharged from the parts
washer.

To avoid the above-described water-hammer effect, third
means is provided to gradually increase the temperature of
the air before the cleaning cycle begins so that operation of
the wash cycle does not cause sudden expansion of air in the
internal space 12 of the cabinet 10 as might cause pressure
waves to form in the cabinet 10 and/or as might cause
expulsion of cleaning fluid 20 through the second opening
246. The gradual increase in the temperature of the air
produces a slow expansion of the air in the internal space 12
of the cabinet 10 so that any corresponding increase In
pressure can bleed off slowly from the cabinet 10 thereby
avoiding any sudden expansion of air and the water-hammer
effect previously described at start-up of the cleaning cycle.

The third means can take the form of a nozzle 232, as
shown in FIG. 15, which has a supply line 254 that extends
through the cabinet 10 into the fluid holding space 18. The
nozzle 252 is positioned in the fluid holding space 18 so that
at startup, the nozzle 252 is submerged in cleaning fluid 20.
The supply line 254 is connected to a source of compressed
air 256, as seen in FIG. 3. Prior to starting the wash pump
104, the air in the internal space 12 can be preheated for a
pre-selected time period by activating the compressed air
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source 256 so that compressed air is discharged from the
nozzle 252 through the heated cleaning fluid 20 thereby
entraining a spray of heated cleaning fiuid 20 in the internal
space 12 which will raise the temperature of the air in the
internal space 12 to a temperature close to that of the heated
fluid 20. The nozzle 252 can be a venturi-type nozzle 258
used with a diffuser 260 which directs the atomized heated

fluid spray from the nozzle 258 into the internal space 12 of
the cabinet 10. as illustrated in FI1G. 1S.

The preheating of air can also be accomplished in a
dual-pump system 30 by preactivating the low pressure
booster pump 106 before the main wash pump 104 is started.
In this manner. heated fluid 20 can also be entrained in the
internal space 12 to heat the air to a temperature near that of
the heated fluid 20.

Preheating the air in the internal space 12 allows for safe
startup operation of the parts washer such that the danger of
creating a pressure wave in the heated cleaning fluid 20 at
startup of the wash cycle which creates a potentially dam-
aging water-hammer effect in the cabinet 10 and/or creates
a wave of heated fluid 20 that forces the access reservoir
cover 250 open and thereby expels a large quantity of
cleaning fluid 20 from the parts washer onto the surrounding
floor is eliminated.

Reduced Footprint Parts Washer

A parts washer having a reduced footprint 1s illustrated in
FIGS. 18 and 19. The reduced footprint parts washer,
designated generally 262. has a front side 264, back side
266. a top side 268, a bottom side 270, and laterally spaced
sides 272 and 274.

Unlike the parts washer shown in FIG. 1. the front side
264 and the laterally spaced sides 272 and 274 are free from
mechanisms that require servicing such as the pump motors
108 and 110. the fresh water pump 100 and the various fluid
supply lines and valves for the fresh water supply system. In
the reduced footprint parts washer 262, these mechanisms
have all been moved so that they are mounted to the top side
268 and the back side 266.

In addition, the control box 44, which houses the means
for automatically controlling the above-described mecha-
nisms which operate during a cleaning cycle has been
incorporated into the door 28. through the provision of an
insulating skin 276 on the door 28. The insulating skin 276
is illustrated in FIG. 9 and 10 with a door 132 of the
previously described cabinet sealing system. The insulating
skin 276 defines a chamber 277 which includes the control
box 44. The control means can be in the form of any known
automated electrical controls which allow for operation of
the parts washer operating mechanismes.

The location of the operating mechanisms at the top 268
and the back 266 of the reduced footprint parts washer 262
allows the laterally spaced sides 272 and 274 each to extend
in a continuous, flat surface from the top edge 278 of the
laterally spaced sides 272 and 274 to the bottom edge 280
thereof without anything being mounted thereto. In addition,
significant space savings are realized by the reduced foot-
print parts washer 262 over prior parts washers in that,
unlike prior parts washers, the space between the lateral
sides 272 and 274 is less than the parts washer depth which
is the space between the front side 264 and back side 266 of
the reduced footprint parts washer 262.

Preferably, the reduced footprint parts washer 262 has a
lower base section 282 and an upper wash section 284 which
does not extend as far to the back as the lower base section
282 so that the lower base section 282 defines a back ledge
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286 for an additional surface to which the operating mecha-
nisms can be mounted.

To further facilitate the space savings realized by the
reduced footprint parts washer 262. other unigue modifica-
tions to the parts washer have been incorporated into the
design of the reduced footprint parts washer 262.

Referring now to FIGS. 19 and 20, the access reservoir 22
and the filter box 119 located therein and the perforate
section 50 of the false floor 14 have been replaced with a
removable filter basket 288 positioned in the false floor 14
and a settling chamber 290 of the fluid holding space 18
beneath the filter basket 288 which is substantially isolated
from the remainder of the fluid holding space 18 for a
purpose to be described herein. A front corner section of the
false floor 14 has been removed with the filter basket 288
being placed therethrough so that cleaning fluid 20 and rinse
water are filtered after being directed at the parts to be
washed but before returning to the fluid holding space 18.
The settling chamber 290 below the filter basket 288 is
substantially 1solated from the remainder of the fluid holding
space 18 and provides additional insurance against debris
and sludge making its way to the pump system 30. The
settling chamber 290 includes a first wall 292 and a second
wall 294 extending upward towards the false floor 14. The
first and second walls 292 and 294 are adjoining and can be
at right angles to each other. The first and second walls 292
and 294 are further configured so that they cooperate with
the front side 264 and one of the laterally spaced sides 272
and 274 and the filter basket 288 to define the settling
chamber 299. Onc of the first and second walls 292 and 294
does not extend all the way to the false floor 14 while the
other does.

Preferably the first wall 292 which is in contact with the
front side 264 does not extend all the way to the false floor
14 thereby creating a slot 296 through which filtered fluid 20
communicates with the remainder of the fluid holding space
18. By such a construction, any sludge or debris which is not
filtered by the filter basket 288 will settle to the bottom 298
of the isolated settling chamber 290 and can be removed
therefrom after the cleaning cycle is completed through a
cleanout port 300. In addition, the provision of the remov-
able filter basket 288 towards the front of the cabinet 10
allows for easier cleaning than previously possible.

The feed conduit 116 of the previously described NPSH
reducing system can be used in a modified form. A modified
feed conduit 302 is employed so as to reduce space require-
ments in the fluid holding space 18. The modified feed
conduit 302 is designed so that the neck section 126 present

in the conduit 116 as shown in FIG. 7. is removed and only
the neck-down section 128 remains, as seen in FIG. 19.

The rinse heat exchanger 56 has also been modified so
that it reduces vertical space requirements as it is now in the

form of a box-like structure 304, as seen in FIG. 19. The
box-like modified heat exchanger 304 also provides addi-
tional advantages as it generally has approximately three-
times the volume of the conventional heat-exchanger 56 so
that the water therein has great residence time in the heat
exchanger 304 thereby allowing more heat from the heated
cleaning fluid 20 in the fluid holding space 18 to be
transferred thereto.

The turntable 36 has been repositioned so that it is no
longer mounted to the door 28 and instead is installed in the
wash chamber 16. By virtue of the location of the turntable
36 in the wash chamber 16. the unsightly flanges 306 (FIG.
1) attached to the outside surface 308 of the door 28 of a
conventional size parts washer can be removed so that when
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the door 310 on the reduced footprint parts washer 262 is
closed it will cooperate with the front side 264 of the cabinet
10 to create a substantially fiat continuous surface 312
extending from a top front laterally extending edge 314 to a
bottom front laterally extending edge 316 of the reduced
footprint parts washer 262.

Fold-Up Turntable

Means for supporting parts to be washed having a first
configuration during a washing operation in the form of a
fold-up turntable. designated 318, is illustrated in FIGS. 16
and 17. and has generally a circular shape during a washing
operation or cleaning cycle.

The fold-up turntable 318 has particular usefulness in the
previously-described reduced footprint parts washer 262
wherein it is mounted in the internal space 12 of the cabinet
10. The fold-up turntable can also be used with a conven-
tional sized parts washer wherein the fold-up turntable can
be either mounted to the door 28 or mounted in the internal
space 12 of the cabinet 10.

The fold-up turntable 318 includes means for providing
ready access to areas around the turntable in the form of a
first flange 320 extending from a pivotable section 322 of the
fold-up turntable 318 and a second flange 324 extending
from a non-pivotable section 326 of the fold-tip turntable
318. The first flange 320 is releasably fastenable to the

second flange 324 such that when the first flange 320 is
fastened to the second flange 324, the fold-up turntable 318

is in a non-pivoted position and has a circular shape. as
shown in solid lines in FIG. 17. A pivoted position is
illustrated in ghost in FIG. 17 showing the first flange 320
detached from the second flange 324 to provide ready access
to areas around the turntable 318 for easier cleaning of these

previously difficult to access areas.

To fasten the pivotable section 322 to the non-pivotable
section 326 cooperating bosses having holes for receipt of a
bolt 328 therethrough are provided. The pivotable section
322 has a boss 330 on the first flange 320 and the non-
pivotable section 326 has an upper boss 332 and a lower
boss 334 on the second flange 324 such that when the
turntable 318 is in its non-pivoted position, the boss 330 of
the pivotable section 322 is sandwiched by the upper boss
332 and lower boss 334 of the non-pivotable section 326
with their respective holes in vertical alignment with each
other. The bolt 328 can be inserted through the holes in the
bosses 330, 332, and 3 to thus releasable fasten the
turntable sections 322 and 326 to each other.

Both sections 322 and 326 of the turntable 318 are made
tip of a plurality of pie-shaped pieces 336 which have
several interconnected flanges 338 forming a lattice-type
structure, as seen in FIG. 16. This allows cleaning fluid 20
to contact the parts from above the turntable 318 and to drip
through the turntable 318 and back to the fluid holding space
18 as well as allowing cleaning fluid 20 to be directed
through the bottom of the turntable 318 to clean the under-
side of parts supported thereon.

The fold-up turntable 318 includes means for rotatively
mounting the fold-up turntable 318 to a vertically extending
column 340, illustrated in FIG. 17. The second flange 324
has a cylindrical shape and defines an annular bore 342
therein such that the column 340, which can either be
mounted in the cabinet internal space 12 or to a rigid arm
(not shown) mounted to the door 28, can extend into the
annular bore 342. This allows the fold-up turntable 318 to
rotate about the column 340 as by drive means for rotation
of the turntable (not shown) during a cleaning cycle when
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the turntable 318 is in the non-pivoted position, or by
manually rotating the turntable 318 after completing a
cleaning cycle when the turntable 318 is pivoted allowing
ready access to areas around the turntable 318 for easy

cleaning thereof.

When the fold-up turntable 318 is used in the reduced
footprint parts washer 262 or the conventional sized parts
washer where it is mounted in the interior space 12, the
fold-up turntable 318 is positioned just above the false floor
14 so that after a cleaning cycle is completed, the fold-tip
turntable 318 can be pivoted. as seen in FIG. 17, and rotated
so that all areas beneath the fold-up turntable 318. such as
the false floor 14 and the perforate section 50 thereof in a
conventional sized parts washer and the false floor 14. the

removable basket 288 and the settling chamber 290 in a
reduced footprint parts washer 262, can be easily accessed

for cleaning.

When a turntable, and specifically a fold-up turntable 318,
is used mounted to the door 28 in a conventional sized parts

washer. a turntable drip pan 344 is mounted to the door 28
just beneath the turntable. as seen in FIG. 2 and 22. The drip
pan 344 underlies approximately one-half of the area of the
turntable 318 so as not to interfere with any cleaning fluid 20
from the wash manifold 32 that is directed upwardly through
the turntable 318 during the cleaning cycle. When the door
28 is open, the drip pan 344 prevents cleaning fluid 20 from
dripping on the floor surrounding the parts washer. As such.
the drip pan 344 is in constant need of cleaning but due to
its location immediately beneath the turntable such cleaning
is made difficult. However, with the fold-up turntable 318,
the drip pan 344 can be easily accessed when the door 28 is
open simply by pivoting and rotating the fold-up turntable
318 as previously described.

We claim:

1. A parts washer comprising:

means for supporting at least one part to be washed;

means for mounting the part supporting means for move-
ment about a first axis relative to a support therefor.

means for delivering cleaning fluid from a pressurized
supply to against a part on the part support means,

said fluid delivering means including first and second
means for directing fluid from a pressurized supply
against a part of the part support means, each said first
and second fluid directing means delivering cleaning
fluid in a discharge direction that is transverse to the
first axis; and

means for selectively repositioning the fluid directing
means relative to the part supporting means,

said repositioning means comprising means for simulta-
neously moving the first and second fluid directing
means through a reciprocating path of less than 360
degrees around a single second axis,

wherein the first and second axes are transverse to each

other.

2. The parts washer according to claim 1 including means
for rotating the parts supporting means.

3. The parts washer according to claim 1 wherein the first
and second axes are substantially perpendicular to each
other.

4. The parts washer according to claim 1 wherein the fluid
delivering means comprises a conduit with a portion of the
conduit having a length. the first and second means for
directing fiuid comprises first and second discrete flow
directing means on the conduit spaced along the length of
the conduit portion and the repositioning means comprises
means for moving the conduit portion around the second

axis.
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5. The parts washer according to claim 4 wherein the fiow
directing means comprises a plurality of nozzles on the
conduit configured to direct fluid in a thin stream of fluid.

6. The parts washer according to claim 4 wherein the flow
directing means comprises a plurality of nozzles on the
conduit configured to direct fluid in a thin spray pattern. the
nozzles defining an axis.

7. The parts washer according to claim 6 wherein the
nozzles are configured such that the angle between the
nozzle axis and an outer e¢dge of the spray is at most
approximately 13 degrees.

8. The parts washer according to claim 1 wherein the fiow
directing means comprises an orifice in the conduit that is
configured to direct fluid from a pressurized supply in a thin
stream.

9. The parts washer of claim 1 wherein the means for
repositioning the fluid directing means about a second axis
comprises an arm extending along the second axis and
means for rotating the arm such that when the arm is rotated
the repositioning means is rotated about the second axis.

10. The parts washer according to claim 1. wherein said
mounting means and said repositioning means move the part
supporting means and the fluid directing means asynchro-
nously about the first and second axes.

11. A parts washer comprising:

means for supporting at least one part to be washed;

means for mounting the part supporting means for move-
ment about a first axis relative to a support therefor.

means for delivering cleaning fluid from a pressurized
supply to against a part on the part support means,

said fluid delivering means including first and second
means for directing fluid from a pressurized supply
against a part of the part support means, each said first
and second fluid directing means delivering cleaning
fluid in a discharge direction that is transverse to the
first axis; and

means for selectively repositioning the fluid directing
means relative to the part supporting means,

said repositioning means comprising means for simulta-
neously moving the first and second fluid directing
means through a reciprocating path of less than 360
degrees around a single second axis,

wherein the fluid delivering means comprises a conduit
with a portion of the conduit having a length, the first
and second means for directing fluid comprise first and
second discrete flow directing means on the conduit
spaced along the length of the conduit portion. and the
repositioning means comprises means for moving the
conduit portion around the second axis,

wherein there are more than two discrete flow directing
means on the conduit spaced in a line extending trans-
versely to the length of the first axis.

12. A parts washer comprising:

means for supporting at least one part to be washed;

means for mounting the part supporting means for move-
ment about a first axis relative to a support therefor;

means for delivering cleaning fluid from a pressurized
supply to against a part on the part supporting means,

said fluid delivering means including first and second
means for directing fluid from a pressurized supply
against a part on the part supporting means each said
first and second fiuid directing means delivering clean-
ing fluid in a discharge direction that is transverse to the
first axis; and

means for selectively repositioning the fluid directing
means relative to the part supporting means,
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said repositioning means comprising means for simuita-
neously moving the first and second fluid directing

means around a single second axis and means for

reciprocatively moving the fluid directing means rela-
tive to the part supporting means around the second
axis;

wherein the supporting means comprises a generally

elongate cylindrical tumbler having a first and a second
circular end plate and a plurality of generally flat lattice
sections extending along the length of the tumbler
between the first and second end plates to define a
chamber for containing parts to be washed. said lattice
sections including a plurality of holes therein.

13. The parts washer according to claim 12 wherein the
fluid delivering means comprises a vertically extending tube
and a plurality of elongate horizontally extending tubes
fixedly connected to the vertical tube. said repositioning
means causing the fluid delivering means to move in a path.
said plurality of horizontal tubes being substantially parallel
to the first axis with said fluid delivering means in one
position within the path, wherein there are means on each of
the horizontally extending tubes for directing fluid substan-
tially perpendicular to the length of the horizontally extend-
ing tubes.

14. The parts washer according to claim 13 wherein the
horizontally extending tubes are elongate and there are a
plurality of discrete flow directing means spaced along the
length of a plurality of the horizontally extending tubes.

15. The parts washer of claim 13 wherein the horizontal
tubes comprise an upper horizontal tube having a length and
a lower horizontal tube having a length.

16. The parts washer of claim 13 wherein the reciproca-
tively repositioning means comprises means for moving the
horizontal tubes so that at least one of the horizontal tubes
travels along the entire length of the tumbler.

17. The parts washer according to claim 12, wherein said
mounting means and said repositioning means move the part
supporting means and the fluid directing means asynchro-
nously about the first and second axes.

18. A parts washer comprising:

means for supporting at least ope part to be washed;

means for mounting the part supporting means for rota-
tion about a first axis relative to a support therefor;

means for delivering cleaning fluid from a pressurized
supply to against a part on the part supporting means,
said fluid delivering means including a conduit,

said conduit comprising a vertical tube connected to a
plurality of horizontal tubes parallel to the first axis and
an arm:

a plurality of nozzles on each of the horizontal tubes; and

means for selectively repositioning the nozzles by simul-
tanecous movement of the horizontal tube about a single
second axis transverse to the first axis.

19. The parts washer according to claim 18 wherein the
spray nozzles have a vertical axis and are configured such
that the angle between the spray nozzle axis and an outer
edge of the spray is at most approximately 15 degrees.

20. The parts washer according to claim 18 wherein the
means for selectively repositioning the nozzles comprises
means for reciprocatively moving the longitudinal tubes
about the second axis.

21. The parts washer according to claim 18, wherein said
mounting means and said repositioning means move the part
supporting means and the horizontal tubes a synchronously
about the first and second axes.
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22. A parts washer comprising:
means for supporting at least one part to be washed;

means for mounting the part supporting means for move-
ment about a first axis relative to a support therefor;

means for delivering cleaning fluid from a pressurized
supply to against a part on the part supporting means.

said fluid delivering means including first and second
means for directing fluid from a pressurized supply
against a part on the part supporting means. each said
first and second fluid directing means delivering clean-
ing fluid in a discharge direction that is transverse to the
first axis; and

means for selectively repositioning the fluid directing
means relative to the part supporting means,

said repositioning means comprising means for simulta-
neously moving the first and second fluid directing
means around a single second axis and means for
reciprocatively moving the fluid directing means rela-
tive to the part supporting means around the second
axis;

wherein the supporting means comprises a tumbler having
a wall defining a chamber for containing parts to be
washed and having a plurality of holes therethrough.

23. The parts washer according to claim 22, wherein said

mounting means and said repositioning means move the part
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supporting means and the fluid directing means a synchro-
nously about the first and second axes.

24. A parts washer comprising:
means for supporting at least one part to be washed;

means for mounting the part supporting means for move-
ment about a first axis relative to a support therefor;

means for delivering fluid from a pressurized supply to
against a part on the part supporting means, the fluid
delivering means including first and second

means for directing fluid from a pressurized supply from
spaced locations against a part on the part supporting
means. each of the first and second fluid directing
means delivering fluid in a discharge direction that is

transverse to the first axis; and

means for selectively repositioning the first fluid directing
means relative to the part supporting means, the repo-
sitioning means comprising means for moving the first
fluid directing means through a reciprocating path of
less than 360 degrees around a single second axis.

wherein said first and second axes are transverse to each
other.
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